H K i r p a l a n l , B Schmidt, S England, S Sniderman, AC Bryan (Introduced by HKA V i s s e r ) , Depts. P a e d i a t r i c s h Respiratory physiology. The Hospital f o r Sick Children. Toronto, Canada. S i n g l e measurements of r e s p i r a t o r y compliance (Crs) i n premature i n f a n t s have been reported; however s e r i a l recordings have not been published. Uonitoring r e s p i r a t o r y mechanics could improve v e n t i l at i o n techniques. Using a non-invasive s i n g l e b r e a t h occlusion technique (LeSouef e t a l : Am Rev Resp Dis 129:521, 1984) Crs was measured s e r i a l l y i n 1 0 v e n t i l a t e d i n f a n t s 5 1000 g . 2 I n f a n t s wlth very low Crs 5 .25 ml-cm H20-l d i e d on day 1 from r e s p i r a t o r y f a i lu r e . I n a f u r t h e r 2 i n f a n t s with s e v e r e lung d i s e a s e (Mean airway pressure cm Hz0 on day 2 ) no change i n Crs occurred throuahout t h e f i r s t week-(.4-.5 ml. C~H~O -l ) .
S i x i n f a n t s = .
--~ showed a s t r i k i n g d e c l i n e i n crs (Table) . Table: Respiratory c o m~l i a n c e ( m 1 . ~~-l ) No BU (n) GA .69 BPD This f a l l i n Crs was a l s o seen i n t h o s e i n f a n t s v e n t i l a t e d mainly f o r apneas: M P i n c a s e s 1-3 ranged from 3.5-7.2 cm H20 during t h e f i r s t week, and FiOZ from .21-.34. We conclude t h a t even modest mechanical v e n t i l a t i o n I n i n f a n t s 1000 g may be a s s o c i a t e d with an e a r l x . r a p i One of the most important characteristics of high-frequency-pressure ventilation (HFPPV) is the almost instantaneous inhibition of breathing when HFPPV is started. With HFPPV spontaneous breathing against the ventilator can be avoided also in neonatal intensive care.
This experimental study in anesthesized cats was made t o determine whether the ventilatory pattern in terms of ventilatory frequency, insufflation time and PEEP influences the blood gas level a t which breathing is inhibited. The airway pressures were measured a t t h e minute ventilation causing inhibition of inspiratory activity as reflected by the phrenic nerve activity.
The inspiratory activity could be inhibited both a t high and a t low ventilatory frequencies but a much lower PCO was needed t o achieve inhibition a t a ventilatory frequency of 15 b.p.m. t%an a t higher frequencies. The larger tidal volumes used in the lower frequency range could evoke inspiratory activity with phrenic nerve bursts a t the same rate as the insufflations given by the ventilator. At ventilatory frequencies between 30-120 b.p.m. inhibition could be achieved a t a higher PCO still within the normal range. The inhibition of phrenic nerve activity tendea t o be less stable when PEEP was added during ventilation with a long insufflation period. CONCLUSIONS: Inhibition and excitation of inspiratory activity is in the first place determined by the chemical regulation of respiration. At low ventilatory frequencies with concomitant very high ventilatory pressures a low PcOZ is needed t o achieve inhibition. Two ventilatory techniques were investigated prospectively for the production of extraalveolar air leakage (eal) in a collaborative study from 8 childreds hospitals (eal: interstitial emphysema, pneumothorax, -mediastinurn, -pericardium, -peritoneum). Ventilated four hours old neonates with normocapnia and an oxygen requirement of 40% or more were entered into the study. Within three gestational age classes R28, 29-30, 31-32 weeks gestation) each subject was randomly assigned either ventilatory technique A or B. A: frequency 60/min, I:E=1:2; ventilation was increased or decreased only by changing ventilatory pressure. 8: frequency 30-(40)min, I:E=I:l-@:I), ventilation could be increased or decreased by changing ventilatory pressure, frequency and ((40 min) I:E ratio 62:l). Standardized a p chest x-rays were assessed blind for the presence of eal between the 4th and 24th hour of life and on the 3rd, 5th and 7th day of life. A closed sequential test design was used for the statistical analysis. Results: Pairs without eal =13; pairs with eal =16; pairs with eal using-story technique A =lo; pairs with eal using ventilatory technique B =25. By 1/4/85 i t was possible t o say that ventilatory technique A, which meant a higher ventilation frequency and a lower I:E ratio, causes less eal than B with a probability of error less than 10% and close t o 5%.
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and amongst such i n f a n t s pancuronium s i g n i fi c a n t l y reduces t h e incidence of a i r l e a k s ( 1 ) However pancuronium i s n o t without s i d e -e f f e c t s , t h e r e f o r e t h i s study i n v e s t i g a t e d i f f a s t r a t e s could, a s e f f e c t i v e l y , suppress spontaneous r e s p i r a t i o n and s o p o s s i b l y prevent pneumothoraces. 17 i n f a n t s were demonstrated a s a c t i v e l y e x p i r i n g a t v e n t i l a t o r r a t e s of 30-40/minute by recording oesphageal p r e s s u r e , t i d a l flow and volume simultaneously with v e n t i l a t o r p r e s s u r e changes. The r e s p i r a t o r y response of t h e s e i n f a n t s t o v e n t i l a t o r r a t e s of 60 and 120/minute was then s t u d i e d f o r 20 minute periods. The r e s u l t s a r e shown i n t h e t a b l e . V e n t i l a t o r r a t e s ( p e r minute) response:-30-40 60 120 a c t i v e expiration:-17 9 2 "incoodinated resp" : -7 synchrony: -7 5 apnoea : -1 3 The 9 i n f a n t s who remained a c t i v e l y expiring o r had incoordinated r e s p i r a t i o n a t f a s t r a t e s were subsequently paralysed,only one developed a pneumothorax during ventilation.The 8 i n f a n t s who breathed i n synchrony o r were apnoeic a t f a s t r a t e s were n o t paralysed and remained on increased r a t e s , 4 l a t e r developed a i r 1eaks.We conclude t h a t f a s t r a t e v e n t i l a t i o n appears t o have only l i m i t e d s u c c e s s ( l 8 % ) i n suppressing r e s p i r a t o r y a c t i v i t y i n i n f a n t s a c t l v e l y e x p i r i n g a g a i n s t t h e v e n t i l a t o r . 
Breast milk i s among the r i c h e s t d i e t a r y sources of myoinositol (INO). L i t t l e i f any IN0
i s present i n intravenous f l u i d s given t o s i c k pretenn i n f a n t s . Since IN0 promotes hormone-induced lung maturat i o n i n animals (Biochim Biophys Acta 795:67,1984), e f f e c t s of IN0 supplementation (quantity s i m i l a r t o t h a t p r e s e n t i n b r e a s t milk) i n RDS was s t u d i e d . S i x t y preterm i n f a n t s received double-blind e i t h e r 150 mg/kg/day of IN0 o r i d e n t i c a l q u a n t i t y of glucose i n i s o t o n i c solu t i o n during t e n neonatal days. A l l i n f a n t s weighed (2000 g and required mechanical v e n t i l a t i o n f o r a t l e a s t two neonatal days t o t r e a t RDS I N 0 supplemencation increased the already high l e v e l s of serum IN0 1 present a t b i r t h i n RDS, whereas serum IN0 tended t o decrease among c o n t r o l s who received l i t t l e b r e a s t milk. There was no d i f f e r e n c e i n b i r t h weight (1334+289g), g e s t a t i o n a l age ( 2 9 . 8 c 2 . 1~) . o r s e v e r i t y of RDS a t b i r t h among-the two groups. However, R D S W~~ l e s s severe i n INC group during days 5 t o 9. Four INO-infants and 8 c o n t r o l s had bronchopulmonary dysplasia (BPD). Two INO-infants and 7 c o n t r o l s died. The incidence of death and/or BPD was higher i n c o n t r o l s than i n INO-group (p=0.04). There was no d e t e c t a b l e d i f f e r e n c e i n the incidence of i n t r a v e n t r i c u l a r hemorrage, p a t e n t d u c t u s a r t e r i o s u s , n e c r o t i z i n g ent e r o c o l i t i s , o r i n f e c t i o n s . The long-term follow-up continues.
According t o present r e s u l t s IN0 supplementation t o small preterm i n f a n t s favorably modifies t h e course of RDS. I N 0 may a c c e l e r a t e t h e neonatal development of the lung, and p o t e n t i a t e the e f f e c t of glucoc o r t i c o i d on the lung. Glucose i s t h e main energy source f o r i n f a n t s on t o t a l parenteral n u t r i t i o n . In order t o studv t h e imoact of increasina l e v e l s of glucose intake we performed cohtinuous'open c i r c u i t indFrect calorimetry during 4 h r s on 38 AGA term i n f a n t s . The energy intakes ranged between 13.1 and 105.0 kcal/kg.d and t h e glucose i n t a k e s between 3.5 and 24.1 g/kg.d Glucose oxidation increased s i g n i f i c a n t l y with increasing glucose intake (r=0.90; p<0.001), but was only 80% of t h e i n t a k e a t a l l l e v e l s of intake up t o 24 g/kg.d. Endogenous f a t oxidation decreased s i g n i f i c a n t l y with increasing energy i n t a k e (r=-0.80; p<0.001) and with increasing glucose oxidation (r=-0.95; p<0.001). The increase i n 4 lucose i n t a k e r e s u l t e d i n a s i g n i f i c a n t increase i n energyexpenditure r=0.82; p<0.001), i n non-protein carbon dioxide production (r.0.87); p<0.001) and non-protein oxygen consumption (r-0.66; p<0.001). Nonprotein carbon balance was negative a t low glucose i n t a k e s becoming p o s i t i v e with increasing l e v e l s of glucose infusion. CONCLUSIONS: 1 ) I n d i r e c t calorimetry shows no upper l i m i t i n glucose oxidation i n newborn i n f a n t s on f a t -f r e e parenteral n u t r i t i o n . 2 ) 1/5 of t h e glucose carbon atoms a r e s t o r e d a s f a t , glycogen o r i n an uni d e n t i f i e d t i s s u e carbon pool (e.g. :
, c h o l e s t e r o l , non-essent i a l amino a c i d s , glycoproteins, etc.?lYcerol depending on t h e level of energy intake. 3) At high glucose i n t a k e s , t h e r e i s increasing l i p ogenesis which wastes energy and produces more carbon dioxide than i t consumes oxygen; t h i s might impose a r e s p i r a t o r y s t r e s s on t h e neonate with borderline lung function.
